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(54) SIDE THRUST RECEIVING DEVICE 

(57)Abstract: 

PURPOSE: To effectively prevent offset slide-contact 
of a piston slide-contact seal part with a cylinder inner 
surface while aiming at simplification of a device, and 
miniaturization, particularly, shortening of the total 
length of a device in the piston operating direction. 
CONSTITUTION: A plurality of rollers 14 to be rolled 
on the inner surface of cylinders internally provided 
with pistons 1 , 2 according to the reciprocating 
motion of pistons 7, 8, and for supporting the pistons 
7, 8 are provided on the pistons 7, 8 connected to a 
crank mechanism 12 through piston rods 10, 11 in 
the piston peripheral direction. Preferably, the 
sectional shapes of the peripheral surfaces of the 
rollers 14 are formed into arc shapes extending along 
the inner arc surfaces of the cylinders 1, 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Side thrust receptacle equipment which distributed two or more rollers (14) which roll the 
inside top of a piston interior cylinder (1) and (2) with both-way actuation of the piston (7) and (8), 
and support said piston (7) and (8) to the piston hoop direction, and equipped with them in it the 
piston (7) connected with the crank chain (12) through a piston rod (10) and (11), and (8). 
[Claim 2] Side thrust receptacle equipment according to claim 1 currently formed in the arc in 
alignment with the intrados of said cylinder (1) and (2) in the cross-section configuration of the 
peripheral surface in said roller (14). 

[Claim 3] Side thrust receptacle equipment according to claim 1 or 2 with which carries out two or 
more groups distribution of the roller group which put two or more said rollers (14) in order in the 
piston reciprocation direction in a piston hoop direction, and said piston (7) and (8) are equipped. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the side thrust receptacle equipment which prevents 
carrying out slide contact actuation in the state of the press toward which the slide contact seal 
section in a piston inclined about the hoop direction to the cylinder inside for posture change of the 
piston rod accompanying linkage with a crank chain (namely, bias slide contact to the piston slide 
contact seal section and the cylinder inside which the component of a force which intersects 
perpendicularly to the piston round trip actuation direction acts on a piston, and produces from a 
piston rod). 
[0002] 

[Description of the Prior Art] If the bias slide contact like the above arises, the slide contact seal 
section (namely, the part which ****s to a cylinder inside and carries out the seal of between a 
cylinder inside and pistons, generally piston ring) and the cylinder inside in a piston will carry out 
polarized abrasion. The seal nature between a piston and a cylinder inside falls greatly, and the 
dynamic resistance of a piston becomes large and produces a big power loss. Although a wear seal 
nature fall and power losing according to this bias slide contact become especially remarkable from a 
viewpoint which prevents decline in the heat exchange effectiveness by droplet adhesion of 
lubrication mineral seal oil especially by the Stirling cycle device which avoids use of lubrication 
mineral seal oil as what prevents the bias slide contact of such the piston slide contact seal section 
conventionally — (**) of a degree — there was a **** technique shown in - (Ha). 
[0003] (b) As shown in (b) of crosshead method drawing 3 , while really forming the crosshead 
sections C successively at Piston P, form the bearing J which inserts this crosshead section C free 
[ sliding ] only about the reciprocation direction of Piston P. 

[0004] That is, it responds to the force radial [ the ] by Bearing J, and the bias slide contact to the 
piston slide contact seal section S and a cylinder inside is prevented. 

[0005] K is [ a piston rod and O of a crank chain and PR ] the rider rings for piston posture 
maintenance among drawing. 

[0006] (b) As shown in (b) of ROMBIKKU method drawing 3 , while arranging mutually two crank 
chains Kl and K2 which carry out inverse rotation to a symmetric position to a piston rod PR with a 
symmetrical phase Successive formation York Y of a piston rod PR is connected with these two 
crank chains Kl and K2 with the connecting rods CR1 and CR2 of a symmetry posture. By this The 
bias slide contact to the piston slide contact seal section S and a cylinder inside is prevented by 
considering the actuation of a piston rod PR itself as linear actuation. 

[0007] (c) As shown to (Ha) of watt link method drawing 3 , while forming two rocking links Rl and 
R2 of a predetermined die-length ratio which serve as an parallel posture mutually in a center valve 
position, connect a piston rod PR with the internally dividing point of the predetermined ratio in the 
interlocking link R3 which connects the free ends of these rocking links Rl and R2. 
[0008] That is, actuation of a piston rod PR is made into an approximation-straight- line motion 
according to this link linkage structure, and this prevents the bias slide contact to the piston slide 
contact seal section S and a cylinder inside. 
[0009] 

[Problem(s) to be Solved by the Invention] however, also in which [ the above-mentioned (**) - 
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(Ha) ] conventional technique, equipment structure was complicated as a common problem, it 
enlarged, and there was a problem to which the whole equipment length in the both- way actuation 
direction of a piston becomes large especially, and, in addition to complication and enlargement of 
structure, there had also been a problem like a degree in a technique since each **. 
[0010] That is, by the crosshead method of (b), although the bias slide contact to the piston slide 
contact seal section S and a cylinder inside can be prevented, instead of it, the same bias slide contact 
arises between the crosshead section C and Bearing J, and, for this reason, the power loss by the fall 
of the equipment function by the polarized abrasion in the crosshead section and bearing and the bias 
slide contact by the crosshead section and bearing is produced. 

[001 1] Moreover, by the ROMBIKKU method and watt link (Ha) method of (**), although actuation 
of a piston rod PR is straight-line-ized, link structure is complicated, and since high degree of 
accuracy is required of manufacture, the bias slide contact resulting from a manufacture error or an 
approximation error tends to remain between the piston slide contact seal section S and a cylinder 
inside. 

[0012] The purpose of this invention is as follows to the above actual condition. 
[0013] The 1st purpose of this invention is that it inhibits effectively the polarized abrasion and the 
power loss by bias slide contact like the above, while equipment structure is simple and small and 
the whole equipment length in the piston actuation direction also considers as a short kana thing. 
[0014] The 2nd purpose of this invention is in the point of acquiring high endurance in the 
configuration for attaining the 1st purpose of the above. 

[0015] The 3rd purpose of this invention doubles maintenance of a piston posture, and drawing has it 
in the point of attaining prevention of polarized abrasion or a power loss much more effectively. 
[0016] 

[Means for Solving the Problem] 

The [1st description configuration] Having distributed two or more rollers which roll the inside top 
of a piston interior cylinder with both- way actuation of the piston at the piston connected with the 
crank chain through the piston rod, and support said piston at it to the piston hoop direction, and 
having equipped it with them has the 1st description configuration of this invention. 
[0017] The [2nd description configuration] The 2nd description configuration of this invention 
specifies a suitable configuration in implementation of the above-mentioned 1st description 
configuration, and is to have formed the cross-section configuration of the peripheral surface in said 
roller in the arc in alignment with the intrados of said cylinder. 

[0018] The [3rd description configuration] Specifying a suitable configuration in implementation of 

the above-mentioned 1st or 2nd description configuration, carrying out two or more groups 

distribution of the roller group which put two or more said rollers in order in the piston reciprocation 

direction in a piston hoop direction, and having equipped said piston has the 3rd description 

configuration of this invention. 

[0019] 

[Function] 

[an operation of the 1st description configuration] — the contact to the roller of equipment of 
rectangular component of a force at a piston and cylinder inside over the piston round trip actuation 
direction produced at a piston by posture change of a piston rod in the 1st description configuration - 
- catching — the — it catches and both- way actuation of a piston is guided by the rolling motion of the 
roller in a condition. 

[0020] [Operation of the 2nd description configuration] In the 2nd description configuration, contact 
to the above-mentioned roller and cylinder intrados is carried out to radii-like contact [ line ]. 
[0021] That is, although contact to a roller and the intrados of a cylinder will turn into point contact 
(that is, point contact in the both ends in the straight- line cross-section configuration of a roller 
peripheral surface) in the edges on both sides of a roller peripheral surface if the cross-section 
configuration of a roller peripheral surface is made into a straight line, with the 2nd description 
configuration, contact to a roller and cylinder intrados is carried out to line contact by forming the 
cross-section configuration of a roller peripheral surface in the arc in alignment with cylinder 
intrados. 

[0022] [Operation of the 3rd description configuration] In the 3rd description configuration By the 
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contact to two or more rollers put in order in the piston round trip actuation direction, and a cylinder 
inside The piston posture in the circumference of a piston rod pivotable support end point is held so 
that a piston center line may become always parallel to a cylinder center line. By this It becomes 
complicated to sliding actuation of the piston slide contact seal section in the condition that the 
piston posture inclined to the piston reciprocation direction, i.e., the cylinder inside of the piston 
slide contact seal section, and target sliding actuation is doubled and prevented. 
[0023] 

[Effect of the Invention] 

[Effectiveness of the 1st description configuration] According to the 1st description configuration of 
this invention, a piston with a roller responds to the bias slide contact to the piston slide contact seal 
section and the cylinder inside by posture change of a piston rod, and it prevents with guidance. By 
this While being able to prevent the polarized abrasion of the slide contact seal section of a piston, or 
a cylinder inside and being able to keep high the seal nature between a piston and a cylinder inside, 
dynamic resistance of a piston is made small and a power loss can be reduced effectively. 
[0024] And since it is the structure of equipping a piston with a roller about equipment structure 
Compared with (**) of point ** - (Ha) the conventional technique, equipment structure is made 
simple and small. The whole equipment length in the both-way actuation direction of a piston can be 
shortened especially. And, without producing the wear and the power loss by bias slide contact in 
parts other than the piston slide contact seal section like the crosshead method of (b) Moreover, since 
it is simple structure, it can also make to originate in a manufacture error or an approximation error 
and for a bias slide contact to remain between the piston slide contact seal section and a cylinder 
inside into few things like the ROMBIKKU method and watt link (Ha) method of (**). 
[0025] [Effectiveness of the 2nd description configuration] According to the 2nd description 
configuration of this invention, wear of the roller itself can be controlled by line contact to cylinder 
intrados, equipment endurance can be secured highly, and, thereby, the effectiveness of the above- 
mentioned 1st description configuration can be stably acquired over a long period of time. 
[0026] [Effectiveness of the 3rd description configuration] According to the 3rd description 
configuration of this invention, it adds to preventing the bias slide contact of the piston slide contact 
seal section by posture change of a piston rod. By the piston slide contact seal section by a piston 
posture inclining to the piston reciprocation direction becoming complicated, and being able to 
double and prevent target sliding actuation The rider ring for piston posture maintenance which 
could attain much more effectively polarized abrasion prevention of the piston slide contact seal 
section or a cylinder inside and reduction of piston dynamic resistance, and was conventionally 
needed can be made unnecessary. 

[Example] Drawing 1 shows the basic configuration of Stirling cycle devices, such as a Stirling cycle 
engine, and a reverse Stirling cycle, a refrigerator, and 1 is a gas free passage way where an 
expansion subject cylinder and 2 open a compression subject cylinder for free passage, and 3 opens 
the expansion subject cylinder 1 and the compression subject cylinder 2 for free passage, and has 
infixed in this gas free passage way 3 the regenerated heat exchanger 4 which has an accumulation 
function. 

[0027] 5 is a heat input machine and 6 is a heat output machine. In the case of a Stirling cycle engine 
The heat input machine 5 is operated as a heater which heats circulation working medium G. The 
heat output machine 6 is operated as a condensator which cools circulation working medium G, in 
the case of a reverse Stirling cycle and a refrigerator, the heat input machine 5 is operated as a heat 
sink which carries out endoergic to circulation working medium G, and the heat output machine 6 is 
operated as a radiator which makes circulation working medium G radiate heat. 
[0028] In addition, various gases, such as gaseous helium and hydrogen gas, are employable as 
working medium G. 

[0029] The expansion subject piston which carried out the interior of 7 to the expansion subject 
cylinder 1, the compression subject piston which carried out the interior of 8 to the compression 
subject cylinder 2, and 9 are revolving shafts made to coordinate through a crank chain 12 to the 
piston rods 10 and 1 1 of each pistons 7 and 8, and the crank side end point of each piston rods 10 
and 1 1 is arranged in the location in phase by the circumference of the axis of a revolving shaft 9. 
[0030] And the both-way actuation direction (namely, sense of the compression subject cylinder 2) 
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of the compression subject piston 8 Only about 90 degrees is leaned to the lower part side in the 
hand of cut of a revolving shaft 9 to the both-way actuation direction (namely, sense of the 
expansion subject cylinder 1) of the expansion subject piston 7. By this as the working medium 
regurgitation and inhalation actuation of each cylinders 1 and 2 — both the cylinders 1 and 2 — 
mutual — etc. — carrying out — it is — a period — it is — and the compression subject cylinder 2 — the 
expansion subject cylinder 1 — receiving — about — it is in the condition which was in the phase by 
1/4 period, and is made to have repeated the regurgitation and inhalation of working medium G 
[003 1] That is, a Stirling cycle is performed and a revolving shaft 9 is made to generate the rotational 
motion force by making the working medium regurgitation and inhalation of the above-mentioned 
gestalt perform to the bottom of an operation of a regenerated heat exchanger 4, the heat input 
machine 5 as a heater, and the heat output machine 6 as a condensator in the case of a Stirling cycle 
engine. 

[0032] Moreover, a reverse Stirling cycle is performed and the heat to the source of elevated- 
temperature heat dissipation is made to pump up from a low-temperature heat sink by making the 
working medium regurgitation and inhalation of said gestalt perform in the power input from a 
revolving shaft 9 to the bottom of an operation of a regenerated heat exchanger 4, the heat input 
machine 5 as a heat sink, and the heat output machine 6 as a radiator in the case of a reverse Stirling 
cycle and a refrigerator. 

[0033] As shown in drawing 1 and drawing 2 , while equipping each pistons 7 and 8 with the piston 
ring 13 as the slide contact seal section which carries out the seal of between pistons 7 and 8 and 
cylinder insides by making it **** to the inside of cylinders 1 and 2 The roller 14 which rolls a 
cylinder inside top with piston round trip actuation, and carries out guidance support of the pistons 7 
and 8 is distributed to a piston hoop direction (at this example, it is object arrangement by piston 
horizontal cross sectional view), and it has equipped. 

[0034] That is, the bias slide contact which carries out slide contact actuation in the state of the press 
toward which the piston ring 13 as the slide contact seal section in pistons 7 and 8 inclined about the 
hoop direction to the cylinder inside for the piston rod 10 accompanying linkage with a crank chain 
12, and posture change of 1 1 By the pistons 7 and 8 with these rollers 14 catching, and preventing 
with guidance, and this preventing the polarized abrasion of the piston ring 13 or a cylinder inside, 
while keeping a seal good, between pistons 7 and 8 and cylinder insides Piston dynamic resistance is 
mitigated and a power loss is made small. 

[0035] 4s ** to the quality of the materials, such as Teflon which was excellent in abrasion 
resistance with low friction at the roller 14, and a case While using the quality of the material which 
mixed glass fiber, carbon, etc. in principal members, such as Teflon, and raised abrasion resistance 
The cross-section configuration of a roller peripheral surface is formed in the arc in alignment with 
cylinder intrados, is carrying out contact to a roller 14 and cylinder intrados to line contact with this 
arc configuration, and keeps stable the prevention function of the bias slide contact which prevented 
and described early wear of a roller 14 above over a long period of time. 

[0036] Pistons 7 and 8 are equipped with the roller 14 with the gestalt which carries out two or more 
groups distribution of this roller group in a piston hoop direction as a roller group which put two or 
more (this example two pieces) rollers 14 in order in the piston round trip actuation direction. 
Moreover, by this The piston posture in the circumference of a piston rod pivotable support end 
point is held by the contact to the above-mentioned roller group and cylinder inside which are 
located in a line in the piston round trip actuation direction. After the piston posture has inclined to 
the piston reciprocation direction, the piston ring 13 becomes complicated to a cylinder inside, and 
carrying out sliding actuation also doubles and prevents on a target. 
[0037] [Other Example(s)], next another example are listed. 

[0038] (1) About the number of distribution of the roller 14 in a piston hoop direction, various 
configuration changes are possible in operation of this invention. 

[0039] (2) It may replace with the roller which rotates by the circumference of 1 axis as a roller 14, 
and the ball roller which rotates by the circumference of unicentral may be applied. 
[0040] (3) This invention is applicable to the cylinder piston equipment of not only application to a 
Stirling cycle device but various applications. 

[0041] In addition, although a sign is described in the term of a claim in order to make contrast with 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/12/2006 



JP,08-093547,A [DETAILED DESCRIPTION] 



Page 5 of 5 



a drawing convenient, this invention is not limited to the configuration of an accompanying drawing 
by this entry. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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5 

(57) [Abstract] 

[Object] To effectively prevent deviated sliding contact 
between a piston sliding contact seal portion and a 
cylinder inner face while achieving simplification and size 
10 reduction of a device, especially, total length reduction 
thereof in a piston activation direction. 

[Constitution] Each of pistons 7 , 8 connected to a crank 
mechanism 12 via piston rods 10, 11 has a plurality of 
rollers 14 that roll on an inner face of a corresponding 

15 piston-housing cylinder 1, 2 to support the corresponding 
piston 7, 8 according to reciprocating movement of the 
corresponding piston 7, 8 and that are provided along a 
circumferential direction thereof in a distributing manner. 
It is preferable that the roller 14 is formed such that a 

20 sectional shape of a circumferential surface thereof has an 
arc shape along an intrados of the corresponding cylinder 1, 
2. 

[Field of the Invention] 



1 



The present invention relates to a side thrust bearing 
device that prevents a slide sealing portion of a piston 
from conducting sliding movement under a pressing state 
that it is deviated to a cylinder inner face in a 
5 circumferential direction due to orientation change of a 
piston rod according to linkage with a crank mechanism 
(that is, deviated sliding between the slide sealing 
portion of the piston and the cylinder inner face caused 
due to that a component force orthogonal to a piston 
10 reciprocating movement direction acts on the piston from 
the piston rod) . 
[0002] 

[Conventional Art] 

When the above-described deviated sliding occurs, the 

15 slide sealing portion of the piston (namely, a portion that 
slides on the cylinder inner face to perform sealing 
between the cylinder inner face and the piston, which is 
generally a piston ring) , or the cylinder inner face 
unevenly wears so that a sealing performance between the 

20 piston and the cylinder inner face significantly decreases, 
and resistance against movement of the piston becomes large, 
which results in a large power loss. Particularly, in a 
Stirling cycle device that avoids use of lubrication 
sealing oil to prevent reduction in heat exchange 

25 efficiency due to droplet adhesion of the lubrication 



sealing oil, decrease in sealing performance due to wearing 
or power loss become significant. As techniques for 
preventing such deviated sliding of the slide sealing 
portion of the piston, there are conventional techniques 
5 such as ones shown in (a) to (c) below. 

[0007] (c) Watt link system 

As shown in Fig. 3 (C) , two swinging links Rl and R2 
that take orientations parallel to each other at a neutral 

10 position and are set to have a predetermined length ratio 
are provided and a piston rod PR is coupled at an 
internally dividing point with a predetermined ratio on a 
linkage link R3 coupling free ends of the swinging links Rl 
and R2 with each other. 

15 [0008] 

That is, movement of the piston rod PR is changed to 
approximately linear movement by the link coupling 
mechanism, so that deviated sliding between the piston rod 
slide sealing portion S and the cylinder inner face is 
20 prevented. 



[Fig. 3] A block diagram of a conventional apparatus, 
[Explanations of Reference Numerals] 
25 10, 11 Piston rod 



12 Crank mechanism 

7, 8 Piston 

1, 2 Cylinder 
14 Roller 
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tr^ h >mSis—Asto s i > y >-^rt® i offl 9 a^»i 

Kih-C^^tOO, -ttt^ft^oT, ^P^yKBC 
ittSfflJ ioB0-cra«<o«5S«^c. ^(Dtztb, 

[0 0 1 1 ] (p) OP^tT^^*-^ (/n) ? 

^ h y ^^*5S-cf±, e** hvp 3/ KPRoitif^S:ii:j» 

tr^ h ^ara^-A* s i y ^^rtcS i 0 wiic«# u 
[0012] a±©ii«ic»b, 

[0013] 1 g ftW:, 3$tt«5gd5ffil6d^o 

[0014] *5£w<o®2 _bia^i nto&m& 

[0015] *^5^<DS 3 g Wit, tT^ h 



3 

[0 0 16] 

10 0 17] CIS 2 #$&WO|g 2 $M8#|jS 

£ t> <£> "C 9 , 85 12 n — v lc£> £ ^ ® o *r tfiflgflfc 

[0018] cm 3 ftwmm *&w<om 3 #8mh/* 

[0 0 19] 
[fftB] 

[0 0 2 0] Cm 2 tiMmffjftOfHB] ft 2 

[0021] -ttj:iDh, *—9mm(Dmmi&ft&&m\z 

m 2 4$$[4ff/£-e p — 7 ffl m <omm hmr & v y > ? 
[0022] cm 3 fflftflt/ftoffts] m 3 mma.t£& 

[0 0 2 3] 
[^W<D8MI] 



(3) M¥8-9 3 54 7 

[0 0 2 4] flT, ^dtfiglCo^Tlit 8 * hVfCn 

[0025] cm 2 %mm$L<Dwm ^mm<om 2 

Zti\c£ v) , ±fsm 1 «F»«fifc©a*S:«»«ci3feo-c 

[0026] cm 3 wflm«o»*] ^^om 3 
b>&mw)jjfa\ztt^¥x b^mm< r twaf 

^^W^)l*M^^l, itt»3R±#^y^, 2 
ttJH8±#^ y 3 HtBti&fris y 1 ^rJEffi^ 

^iiK 3 iciiSStfiffiSr^-rs^SR^S 4 b 

[0027] 5ttAj»», 6«ta«»"c«>5, ^^-y 

^GSriPSft-raJnjRSi: L-CWffiS*. ^>^o. tB^6 

^> a?^^-y>-^^^/w-ft«t»co»^ AJR85 

[0 0 2 8] ff»^GJCtt«x.tf^y 

[0029] 7 juBK^fr^ y 1 icrt^ ufcwafi^ 

50 #f*h>-, 8f4EE**fr>y^2^rt«LfcffilB± 



(4) 
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ftcfxh>\ 9f*«.fXh:/7, 8CDt°>^ h^cz y Kl 
0, 1 HC*fU^7>^««l 2Sr^LTa«S-B:-6lHl 

[00 3 0] * LT, JEflg£#f X b > 8 
ft (i-ft;fc>^ ffi!8£i*vy yy20fit) wt, fl£3l£ 

9 0° »t«ttTfc5. cJxic«fc*>* #i/yy^i, 2 

y 1 \cm u$ 1 / 4 ffl##*rttttffias»ixfc 

[0 0 3 1] o*0, X*-y V^-f * As 
»^fWb^etffl-»A*fT*>*Sri:*!:j:9 % x*- 

[0032] a?x*— y ^i^^-ttttao 

M»4, LT<z>A{t&«5, & 

9^e><0»*A*"T?«rlE»fflOf^tt^qta ■ »A*:tT 
i2x* — y ^iM^A-SrlitT 

[0 0 3 3] 3-fX hW, 8\zn. ilMi2|^ 
l££ 0 fx h>7, 8 £ vy >-^f^ci^(D^$r^— /W-T 

SISSv'- /wttfc urcofx hvyy^i 3^^-rs 

iiLT^hy7, 8£|gf*35:£N-£n — 7 1 4£fx 

[0034] 03= t^istmmi 2t<Dmmcwo 

f * h^a 5, Kl 0, l l ©g^fj^fc^i:e7; H> 
7, 8JCibMt^^gv/— sl-Ub LtOfx h^y V^l 
3 y >^^J®^^ L«*fiI*CoV^T«ofc»ffi«ffl 
■CH»»f^"t-5{B0S»«r, Cttbn-^ 1 4lc£6f 

ctt), fx s>y ^1 3^y isyftm<Dmmn*V5 



[0035] p-714 iCdttfflR-CHSKttlCfftt^ 
77nyMS, t/ii^Cto^ 

»«tt^y^yrtmsjc»5ffltt^fiiib-c«>?), :o 
soitt^tCct 5p-7i4^ ->y ^^rtaBtoattsr 

^Ct^:i:-C, n — ^ 1 4co^^$rg^il:L-C 
JO JbB U^ii 9 ffl*oRJh«IB«r*J|J!«ctofco TSSftftic 

[0 0 3 6] £;Tc, trxhvaaiftf^* 
— 7 1 4*r«ft« (*t«-Ctt2fl) t^;P-7 

EB-rSTgJfrCfx h>7, 8Cg{|tT$)^ ^tUC 
J: 9 . ^Fypy Kffl3S«&/£US 19 fx h >^S» 
£fx h^tt«iftE*rticJt*±EB-^»i:i/» 

utr x h>«»as«v>fc#j»-efcTx h>y>-^i3 35^> 

[00 3 7] OStJUJKM] ftlCJBiJ||Jfiffi|*3?iJIBr5o 

[0038] (1) *&m<nmm£&>tzv, trxh^« 

[0 0 3 9] (2) n — 7 1 4 t UTtt— «S»9-eiHl 

[0040] (3) **Miix^-y 

30 ^<Dmm\zmb-r. m*<Dm&<Di/y >y • trxhvas 

[0 04 1] 4*K=W*o«5H^«lcHffiio»flBS: 

[Hi] x^yym^- 

[13 2] K«<DifcM&fffiB 

^0 10,11 tr ^. hVC y k 

7,8 tr X h v 

1. 2 *>y >y 

1 4 ^ 
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7dv h^— v<om.% 
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